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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a measuring equipment for aqueous 
solution 

of ozone of which reliability in measurement can be enhanced at the time of 
measuring ozone concentration of an aqueous solution of ozone. 

SOLUTION: The measuring equipment for aqueous solution of ozone comprises a 
heater 15, a cooler 18, an ozone concentration meter 19, and pH sensors 22, 23. 
Aqueous solution of ozone is heated up by means of a heater 15 at a temperature 
of 50&deg;C-80&deg;C and circulated through a part of the equipment at that 
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temperature. At the time of measuring ozone concentration in the aqueous 
solution of ozone, the aqueous solution of ozone at a temperature of 
50&deg;C-80&deg;C is cooled through a cooler 18 down to a temperature of 
0&deg;C-40&deg;C and fed, at a constant flow rate, to the ozone densitometer 19 
by means of a constant volume pump 17. After ozone concentration in the 
aqueous solution of ozone is measured by the ozone densitometer 19 under such a 
state, pH of the aqueous solution of ozone is measured by the pH sensors 22, 
23. 

COPYRIGHT: (C)2000,JPO 


3/3/05, EAST Version: 2.0.1.4 


(19)B#BfcSWf (JP) 


(12) & 


(a) (iimmmam^ 

#$§2000-2698 
(P2000-2698A) 
(43)&MB ¥£12^ l)i 7 0(2000.1. 7) 


(51)IntO.' 

GO IN 31/00 
B C 0 2 F 1/78 


FI 

G 0 1 N 31/00 
C 0 2 F 1/78 


r-73-r(##) 

2G042 

4D050 


fSSSifc* *ifcft tfcR«©»6 OL (£ 9 H) 


(21)fflH#^ 

4$a?10- 170227 

(7DWBA 

000241463 





(22)tHHB 

¥m0¥ 6 17B (1998. 6. 17) 










s»mi5#B#a5#B »r^r«^rr-fi«i 1 







(72)fgiB# 

mm 




B#fP# b «r±^^fi*a 1 







(74)ft»A 

100068755 




#H± J9B3 If* 






(54) ^V>^gtt©«l^«B 


(57) 

f18, *y^ilBH9, P H-byi>-22. 23 


5-C5 omts 0T^To&K£ftA!&*u -eoias 

OT^iaSK&JflSfLS fc fc t>(C RAXyT 1 7 ic J; 
2. 2 3T«l5g$*l.l>. 



1 

imm i ] *Y>ymmi 5 ox:a±.8 o-cvct<d 

[wm2\ mmvy&Bjnw&ntzMz. 
m<Q*Yy7mR*&iki-&®te^mmft:z t 
mt^-hmm. 1 i,z%m<7)*vy*mm<?)m%3iw.. 
immms ] mm*Yy*mm<r) P h ^sg^s 

<OpHffl5£#8£f£lt. HyfB^Vy^jK^pHSrOT: 

&m t-rimm 1 x«i^« 2 tiaao y *ig 

[»*354] HfllBSISSS^fetlfriBpHaS^St 

yymmco^/y®&cr>m%.t ma*Yy*mm<?)p h 
ossjs t fc-i&oig-eff 3 i d (c uzz t tmi t ■+ 
zmims izw&<r>*vy*mm<nm%$iw.. 
[if*3S5] mm*/y*.mm>t>co*Yyz>i!m-t& 
tzsbcmm^mmi. mm^x-tm^Yy^mm 
zwm Ltzmz P h zmjztz xoizttzztzmmt 
•t im$m 3 x\mm.4 \zwm* v>*ffl&m%. 
m&. 

im$m6] mmYy*mm*t>%.{tLttYycr) 

■£3§& izimh^/ym&tWa&h X 0 iz UzZ t $ 

imt-tmxm 1 fr^mmw-rturtzimn* 

[0001] 

%£mtzmt&i><r)T*>&. 
[0002] 

im&omi] z<m<r>*vy*mm<r>migm. 

tLXii. m5(7yXo^<r>tmhtiX^h. 05 (C* 

•tipC, Ki/y^y?ioiii -ecoflgBC^/y* 
^iSSrWr*. ,r«9F^y?y?i 0 lrtcD^-yy* 
?§?R<o p h fctf>tc . ^-ry*^?gtpt{± P H 

Wit, vM i i*.mizu&zta:^z>. ifz. pH-ty 
-»M 0 2 fc LT(i, • WEtt«^i<^&ffl$*tT 
US. 

[0 0 03] -eLT\ ClOpH-by-9-1 0 2£fflWC:* 

yvacasawpH z<r>®&. pHtyti 

0 2<98!l5a&iUc*-^? . p H#7£LLC2Mitf»fe 
^aj->J* { $fi5 i: fc t>(C. p H#7*}?t£&S J: 5 £M 
ffliSftS. h'l^y^y^ioi Wiffilf^Lr 
1 0 3*TO$flTtJ 0 , Zcr>Xy7 1 0 3 |C J: 


2) ^2000-2698 

2 

o . Yvy^yyiQi ^^/yymmm^ta^ti 

[ o o o 4 ] s s>£. #yr i o 3 i=fct*yyx&g 1 
04*«isbs*itv**. *yyfi£3§io4&. jgfg£ 
*yy{c^fl:$-ii-i»^ fctf-cs s 1 1 t>£. *+fc*y 
y*is»s*i. ^/ym.m 0 4t«t-^i05 
*^§nTteO, .rot-? i o 5t«fco-cjj-yy* 

?£ift# 5 0 °CVJ±8 0 rfcTF^SSiCfiMSS . t - 
9 1 0 5fcfcS*£tfLT/X/H 0 6jWSK3*UO* 
10 a. 

[0005] *LT. tfyTl 0 3KJ:9ifi*aj£ix*: 

5j-yy*^j6»i. tfyn o 3 l o 

4. b-^10 5Sr^-tTyX;H0 6A.E^tlS. 

^g^l0 9tcMLTyX;H0 6*^i^$ix, HV 
Fuy^y^ioirttcffi'SfSiii.. dtoidtcLT. 

[0006] -JET, 5fVy%4if|104i:b-^105 

tvmzw^vi onitLx^/ymmiosifi 

20 g^^tiTfc 0 , ^OjJ-yyjDSth 1 0 8fc J: 0 . *V 

y^mm^rym^m^ixh. zlx. *yy& 
&^feLtzim*vy*mmm*zti&. z 

(^l^^/^Ili 5 o x:a±.8 o "CtlT^oia 

stffi^^tLTv^«T\ ?ryy7ic^^(7)7rvyjijs& 
ypH«±, *Yy7mm<r)m.&5o°cmL8 0T:aT 
x-mfeztiiztt%&. it:, zmmtzit. *Yy 
mmn*yy®%AVpHzmmLx®wLK r ) . m 
^mmizx vm&LttYy*®mmzwmLx®\ 

WLt: ^htzft<mmL%\Mmm.Vt>itX^h. 
30 [0007] 

tzmiCo^/yTmrncom^mmx-it. *Yy*mm<r> 
^/ywi&zmfct&miz. *Yy*mm 5 o-cBLt 
so-ciaT^ffls-cas^LTv^. zcoms. *^sis 
ami. *yy*^jS*^vy«^«L^-r<, *v 

y*^?g£7)^yy^Kc7)^Ji^ (%«M66»fe*«M-4 
£X'cr>m®) tfmmzM<%Z>. Zff)tz^>. WfeLtz* 

yym&mt. mm^/y^mcmx 0 testcfi 
K^xLto&ztitfh-ytz. ft^x. mm^ry 
40 mmm^a&T\±. *v , y*mmY>mg.tt 
mzm%.-?z>zttfX'Z-f. 3rvy«s<o«sffittfi!g 

[0008] J: ^ ^Hfflfc^T^^nfe 

i>cr>X'f><o. *<r>mu. *Yy*mw* x /y*ose.t: 
m&uzmz. *Yyw&<om.m<?>msmt:\pi±2it 
zztcox-z hJtvymmm'SLm.i&mh z t 

lZ$)h „ 
[0009] 

50 m-miizimcom\xn. *Yy7mm£5ox: 


3 

#gT'5 0mjh8 0 , CJilT^iaJStJD»?ill.. 
[00 11] ^<0*^ fii#^§£fctt«LTffiffi-eg! 

< & o . *yy*s»©:*y vm&mwm^m- 

[0012] m^m2i,zwMc7)miZ'i*. m&m 

[0013] immmzxtitf. *Yy#mmn*v> 
mm^^&m&^Tm&i-htz^z. -~&m<r>*v 
y*mmtfmk^mz£~>xw&ztih. zcotztb. * 

fc*v ym&vm'&mmbixh . 
[ooi4] s^t. ^JS3tieacoigBHT'{i. a* 
js i x(±tf*«2 t^®o^yy*^?g^ai^afci> 
wc. im*vy^mcnpHzwxL-$&K.#><Dp\\m 
•m^&LWt. mtt*fy*®ffi.<7>pH*0T:£<i)i>m 

< 4 OXtMTVfiUSTCmfcth J: 3 fctfei t £-£<0g 

[0015] JJHtJfcfc: XtiH. *Yy*®®op H 
fcL 0°CJ:Ot>«<4 0'€mTcO^ST'pH#gti') 

[0016] wvx. mmi4 (ca»owjrcii. is* 
ja 3 {ciBe^^-y v*saw)*s6Bfc: i>v vc . wisg 
gmfc^&tmiP Hm&z&k &m§z*vy*mmtr> 
%s8&z%i~?x&&Lx. ma*Yyymi&<7)*yymm 

<r)®fctmm*Yy*®i&cop HnWfck £-j£^Ig 
Tit 3 J; 3 lc L£ i t i^com^ti- h . 
[0017] ±ie«fcJ;ix«f . «K«35&f&fc p hss 

^st* ; >ryy*^?g^m^oTMg$ttT. * 
yy*«?g^>ryygjg^)iSfc^yy7ic^^P ho 

[0 0 1 8] fr£^5tlB«0&BHT'«2. 

mximmA izw&co*vy7mmcommmwiz}5 


(3) ^2000-2698 

4 

^x. MitYy^w&mYytwm-htzwrm 
mzmwiv. mm^m-mi*yy*®m>mL 
tzmz p h zmfcti xoiztfzz tiznmwt-t 

[0019] jJBflUStriixtfs *vyK®W&(»*Y 
y\t. xm^mzx-oxwmztiz. z<m. wmzti 

tzXYyykmi&WzlttYytfttLX^^tzih. * 

vy\iz^xpnm^m^it^ixhc\tm\\ & 

10 s 0 

[0020] ttz. mmi6izim<mwx'ii. 
i fr^mm. 5n\^fKMzim<r>*vyimm<r)Wg. 
msiz&^x. wm*Yy7mMfrt>mtLtz*Yy<?) 
^m^tcfctts xvymfezmfc-tz xdizLtiztz 

[oo2i] ismmz ±ixfc£. *yy7mmfrt>%tt. 
Ltz*vy<r)m&iz&vh*YyfflgJ>m'%.Ztih. 
zntfrs. ^*co*Yym%.cr>m*t>*Yy7mm<7) 
^ywu&comtmsLZti. zuizx^xxYyymm 
20 n*y>m&iPimzti&zbbit&. 

[0022] 

jmm<r>wx^<r>~mm>mm*wmi,zfe^xmm? 
•s. *m&cr>&mtz}5vz,*Yy*mi&com%gi 
ma. mmmm ixvjsw < y mum^wc 
uy) frt>%&i$jfm] crmmz*yy?mi6iztmi?! 
&x®&fcmmmmmz'H 3 tztb^mmx-h h . z 
zx\ mmmmcommsmta. *vy*mm ! p<n* 
vymx3)izi *} s mmmmcommtim^tixm 

30 m:^tZ>W&tts:Z>c\tX'fo&. 

[0023] 0it^-r<t3t. *vy?y? 1 
^^rac^yyTic^jg^js^i.. Fu>^y 
^ i iort»tai. *yytn«si 2*«r$*itv^ 

^^yyfffissi 2«. Y\sy9y?\\n<r>* 
yy*mmfre>mtLiz*yy<7>wuz. ^i>*>^+ 
«3ry>«*«£LT. *y>-*««[^y>«K* 

wai-s, Fl/^y? 1 ltc{±E«^UT 

--KyT-isA^^tL-cfcO. •r^yrncj:'). 
Hi/y^y? 1 lrtco^-y^TiQg^s^aj^iti.. 

40 [ 0 0 2 4 ] £ t>lZ . jK 1 3 Kliffif £tfl,T:*y 
yfte^l 4«$^i"CV^„ *y>"?&£Sl 4{i. 
K#5:^y>'t^t;§-frl»-fc* > 'T-^l»fcfc*>(c. 

fcty^jg»$*s. ^yy^si4t{iE«^^- 

cot-^ 1 5^ioT^y>*?§jK^'5 o°ciaji8 ot: 
b-^ 1 5Uismiirtx 

SXfrl 6i&mZtlX^&. 
[0025] Srfc. mm'b&*<?)i&& CO fcitt & 

50 ^roTv^„ 1-=5ri>*>. *«iaS±#t#>-K ^yy»i 


5 

4. ttz. ztiizKtx. *.<r>is&im \, ^-mmfcmjg. 
mm&nmgi) tfm*t&z\tt>~mmzmt>tix^ 
4. fe^x. *y>mzZiib<. a*o. *y>*j§jgco 

iaS5r^<^5J: filet-? 1 5^Ti&gfW£ 
5 0 mi 8 OrJaT^fflJgffiBt 3*l4 . 

[0026] muz^txdiz. --jtyriBtcioTia 
4. lt» *y>ymmi. z^mm-^ttimm. 

[0027] ^-y>'*«g?ffi^)^-y>iajssrS!i^-r 

&^y>(c. *Y>m& 1 4 i: t-? 1 5tcr)fflcom'g 
(cfcHWfcfSfc LTcOS«^yr 1 7#«3£Sft4 t 

m&ztix^z. ewcy7i7u. KnwflHH-i 

tt*&-f4J:oKS?6£;fiT^4. #IP3Si8Ji. 
[ 0 0 2 8 ] =3r*5 . f*SfflW>ffl* CC ) fcH LX 

sum** xrymmfiWMfr&itt&t'CMm 
i±. jt«Hft<*4. got. **/>*m&>r/>m 
t<r)mMifimn'y^<^:hi 0 fc. 0°C J; 0 4 0 

OOOTFCfciwaUOSilX. 0 o CJ;9&iS< 

2ox;ja'Fe*4«w s sfeta*u\ oxyar 
cosjrm. *yy*s«aTOoTL*3fc**i#* 

[0029] 0 1 dZi^tX 0 fc. ?V920\i.^ %<r>fo 

mz*mt&Rwr&£iiiz%->x^&. tv? 

get #§HP3*U *<0ES*:»i. wm%.b LT^jSS? 
ft***J§« (Hi O2 mm) Zffilt:!>!m?>'7 2 

[00 3 0] 3£>fc % ?y?2 0rto*$iK4'(ci;£« * 

T**£JI|tf)pH-feyir2 2l:. |^<I«fflC0p H-b 


4) ^132 000-2 698 

6 

>V23tmm.ZtiX^&. sfirfc. MWflOpH-fey 
•9-2 3Ji. «l»oto*«l8S*i.TV^. 
[00 3 1 ] *LT. ^fflW P H-ty^2 2tCj:-5T 
*/Jo|«iS«)P Htfmm ( P H 7 ) ?fct*?3*> 
fl£S*U {-03fl%tl%(CS^Ir VC P Ht>< 7 OhX'htL 
fcfBSOTMjSft.*. ifc. $iJtJPffl(0pH-byH?-2 3t 

m-3^xpntf7-wnz%&* 0 t&mztL&. 

*Y>7mm<7)P H(i. 9*9 2 0rtW7|Q§fS*Hp H 
10 -fey-9-2 2, 23&HMZtttf&vm%.Ztlh. 
X . p H#»e$*ifc«*>*SiBi. ^ y ^ 2 0 *»^K 

[0032] *'/ v*3Bfcz>p h (tKS^ 

j8aw«»*yyaa* w>* -i t &*>&-c& & . 
4. 

[0033] *ns6omn(c*>oT(i» *yyjggft 1 
20 9fc P H*y-9-22, 2 3t**3j-yy*««t<oSS»t:«) 
oTMissixT. *yy*jgao3ryyaw*«B&r4 
xsfc*yy*siR<opHS:iag-rsxgfc*«-Ti<ox 

3ryy*j8«^«yanctt, *yv*js«o*y>« 
ffm^L^mmmn^ixx^h. 

[0 0 34] ST. *Sat^»EW(CiJft**y>'*»« 
30 4. 4r» ^Srt5rffiS1-4^-yy*^?K^d*><0-S 

as:^*.-Ky7-i 7T-©aj (ttaj) -T4 1 k tt:, *y 

>«OH 9<0»s-JSai-C«»^-4. -ICO^. 5 
omh8 OX^T^WEW/y^cjSatf. JfeSKSl 
8ti "9 . or J: 0 1 «< 4 orOT^iagfc&fflSfi 
4„ -f-LT. O , CJ:0t^<4OX:mT^iaKt : 3r r ). 

-^sflT-fia&sii^uas^^yy^^^y 
yms^ . *y y«JKH- 1 9 xm^-h . 
[ 0 0 3 5 ] 4t>. 3ryy*»««*y>«it*«3sr 
4fc*>fc. *y >«sft 1 9 fc jijMt , *y ytrass 1 
40 2(cj:oTt>*y>«K*«®f4. -r«r*»^ sryy 

IMS 1 2 1 J: 0 . YVV?V7\\ 

sj^4^t(cio. Fuv^y^i lrtw^ryy** 
aE«3ryy«K*itffii-4c:i:*«TS4. -ftii. *y 
y*««w)*y>«e (ppm) tc*r4ffim+^y 
>mj%. (ppm) @4 tcs^-i 0 %®itmm 
mz%-?x^hfrt>x'h&. 
[0036] mz, *y >^<aM£s*ifc*y >*» 

50 ^WyMhl9*^^y^2 0fl!!KttJiJSii4t 


7 

?y? 2 ortttt*yy£«5fc^%ir lsvvK&m* 5 

%ffltitl&Ztk%&. *i/t. ?y?2 0?9<7>*j§?g 

cOpHSrpH-by-9-2 2. 2 3(cJ: 081^2.. 

T. *^fR^?aSt±. O^CJ: Ot>S< 4 orWTWSJg 

**LTlvSr<rfc s *igigOpHtoil5fcA,h'$ 

[0037] §^fflO P H-t>^-2 2(Cj;oT^ 
Vy*^?S^ p H £±&ffi ( p H 7 ) fj> I. *» t* 3 
5£U ^c0SS®J£fttca^V^-CpH*J7ia±T'feil<f^ 
££iiS:»rtl>. S^t, $flffllfflcopH-b>'-9-2 3fc:J:o 
T*yy*j§?SOpH£8!l5i!U *wS!J5g*£*t3E-^ 
X p H 2: 75^(c^rl, J; a tciSltW-S . 

[0038] v±i$i&Lti*mmcr>&mz ttua* 

yyffiSSY 1 9x-mfctz>miz. 5 o*ch±8 o 
x;aT<Di&&co*y>*mmz. #im 1 s-co^cj: o 
hm<4or;WF<7)Wgiz&m-&zttfX'Z&. c\<n 

Ltty>m$.cr>mi±. $mco*y>m&<?>m£ *) i>m 
[0039] ( 2 ) -^mmw,z xtm . :*yy*i§ 
sin 9t-si^l^«^. 5ryyss«a«ffiwf^,o 

*'&hc\ttfX'%&. 

[0040] ( 3 ) xtnf . :*yy*j§ 

?&9pHJ±. 0«CJ;t)t«<4 0'CiaTOiaS-CpH-b 
y-*2 2 ( 2 3(cJ;0ai^$itl.. dco^-. {iS*^ 
^tJt«LTffiffl-CSI^-r-SC:i:*^S^. pH-b 
y-^-2 2, 2 3<OiSAtt^|6)±5:0'5C:i:* { T-&l.. 

[0041] ( 4 ) *$m<?)Bmiz£tiif. sryyaw 

fH9fcpH-by-*22, 2 3t*^yy*^?S(0g[S& 

fc»o-c#s3*i'c. ^yy*^?s^yyiassr^y 
y?@mn- 1 9 -c«j^-rsxs t jryy*t§?s^P h z p 

H-b yf 2 2 . 2 3 -Cli£^l»XSi: ^'-ji^ieTlT 
[0042] ( 5 ) $m&<DBBlz XtHf , 3fyy«K 


5) ^2000-2698 

8 

tfi9*^tt{ti$<tfc5ryy7i<sgsi+^yyji. b«i 
? y? 2 1 a>4> * y? 2 offl^ASftfc^iKt^k** 

tucio, jaas^^yy^s+tcji^yy^it 
^'£#1.-0^ nvv\,zk->xp\\*LV*r2 

2, 2 3tf£tt.HtlZZtimt&t'&\ ftoT, P 
H-by?2 2, 23<n^htchmX'&<?)fa±3:mhZ\k 

tfx-Zi. 

[0043] ( 6 > ^msnffmmiizxtLii . nuy^y 
10 7ii rt^*y y**»*6^Lfc*yy*>»s 
$v4><o*yy«g) Sr^yytfaisi 2Ki->TS!i5£f 
s^tf-c^*. £*>*^ ^4>«o^yyiiJS<offl^ 
£>*y y*m&n*v ymmcm^m.-t & £ t a J -e 
-e<itJ;oTjryy*i§?a^yyiij^5:'Mi-t?» 

[oo44] ( 7 ) *mk<mmi,z xtm. w%mc?>p 

H-fey^2 2fc J:^T^yy*^JS<?)pH2r±mtt ( P 
H 7 ) T'J> 5 3 LT . -eofll^gStcS^v > 
X p H#7 BLhTftiUfgS^ai^l. £ t & . 

20 tti. mmm<r>pu^y^23\,zi.->x^/y^msL<r> 

pH£«J5gLT. *W»£|£££g-?vvCpH£7*}8 

[oo45] ( 8 ) ?mifam®££tit£. mkmm 

iHffl£7)$iJffliffl^ P h -b y-9" 2 3 1 SSffl^ P h -b y-9" 2 
2t$r«ffl-rS^t*«T'§l.^. pH-by-9-2 2. 2 
3<7)nxh^fi«$r0l,c:k*<T'^4. 0*CJ:0 
4 0rWT<OiaST'<£ffl§fli.*IIM^®c0p 
H-by-9-2 2, 2 3Ji. 5 0X^(J:8 0X^lT^>aXT' 

30 mzti&m&mm mi&kmnpH-tyy-timL 

X. pHtyf22, 2 3comffii^>^yr-^yx*i 

[0046] ( 9 ) T&mtwmtzxttfi, nw^m 
Wf^&^vrx 7tio-Si£ST'3ryyjiSfH 9 

ysstt^tt*&$<ii.<7)k(ifflsi--i.. -r=5rfc*>. *m 
Mcrmmx'U. mwxdiz^ wytf^titz*). * 

1 cOTj-yyfl^gl 1 4 £rtLT#tt3*i>!:E*flS»»fc* 

40 yymim 1 9 * T'«^yy*j§?«coj©ms^^ 
4. dco^y>. ^ry<mm\z£ h^ssMW-Hhts: 

[0047] do) {Rtc?«a^*yy*}ifiR36«*y y 
wmt 1 9 fcaauwr t . *y>mm 1 9 rt-c^y y 
^yy^iS+^fgLTv^*^ 

mmttyyfflm 1 9tcgyxatfmtco-cj; 0 i>n 
KAO'caT^&zizftmtix^&tztb. Jtyvws. 
tti9rtr*i*^f*^mLt<<^4„ -?-«o*s*. a 
50 yyjgjgff 1 9co7KS6^^isi*^i,f^*^< xm 


(6) 


^2000-2698 


1 0 


[0 0 4 81 zzx\ ^mmcnmmiza^hm^mk 

Uc. -f-LT, ^n^osssrffl^-c, ^yyffig (p 
P m) mvHzmtthmn*Y>*®®a)&%. 

(XI) . *Y>*m6.C0%& (ml/min) l££a* * 


fcttz. itc. tYyXmmwm&t: 3 0 0 (m 1/m 
tbUz. Ztit><?>mwWzm.Ztvrz%M; 

[0049] 

mi] 



No.l 

No. 2 

No. 3 

No. 4 

No. 5 

No. 6 

\ mt cc) 

0 

0. 1 

20 

20 

40 

60 

mm 

ft 

ft 
L 

*> 
*) 

ft 
U 

ft 

L 


m 

8. 

P 
P 

m 

3 00 



5. 5 

5. 5 

5. 5 

5. 5 

5. 5 


- 

5. 0 

4. 8 

4. 8 

3. 7 

1. 2 

PH 


5. 0 

0 

4. 8 

3. 3 

0. 7 

100 



5. 0 

4. 7 

4. 7 

2. 7 

0. 6 

5 00 



5. 0 

4. 9 

4. 9 

4. 5 

1. 9 

pH 


6. 2 

6. 3 

6. 1 

6. 2 

6. 2 

ft 

CO 

ft 




1 OP 

1 00 

5B 

¥B 



(rm) 


6^ 

3*J! 
(SUB) 



mis*?- jdfc. no. i-no. 6^m^s*»'i# ^^figx'&o/dt^^-. 


^tijt, no.i-no. 5cr>mm&mt. mi 
tz*Lfcm^tmm<r)i>(?>£m^zttz£t)'i%t>tcti 

&£T'&9. No. 6<Dmmmt. H5t*LfcKB 
{BU No. l~No. 5<7)^*>, No. 1, No. 

2, no. 4&#No. 5\±. mmmzmmztu-zmt 
o. i<mmt. *Y>7mmtf&'>Tb£\.\ met ^50 


[0050] &i>. ^D^WSS (ppm) OflilcO 

3oo, loo, 5oomm±. *vv*mm<r>&A 

g(ppm) wffl^yx;K igSit&tfpHkL *yy 

*yy»«M=*«fs^*LT. jj-yyffistt 

ermmV8 0%y.T<r)imiz%& ( ffiEtf<miz% 


(7) 

1 1 

t) &T<?>RBZZix?tl*lX^&. VmcvmiOM 

ffiffitt«<Op H-b VVX'foh Z tZZti?iUjki-t t i> 
iz. W^^tix^^mi. pH-tyycrmimbfrL* 

3mt Tmmz ztiztiM ix^&. 
i o o 5 1 ] m i tzattx o *v>*m%imY> 
mg&w/m.stz'm%.Lt:i%&izti^x. no. 2 

—No. 5(D*YyiM.t. No. 6?)3i-y>j&£fc£ 

it^-rst. no. 6<7)^yyjts* { g^ffi<^oT 10 

z<nzbfrt>. jmtknjmizisvh 

[0052] Sft<0»#C0fflOp H-fe^HftfeV^ 
T, No. ecOSIfl^ - WffittScOpH-by-^fc, No. 
2~No. 5C0ifl,fflOpH-byift$ritS-ri.i:. N 
o. 2~No. 5cr>VW<?)pH-tyv<?>MA&tffa±L 

tv^tv^s. znzbfrh. *mm(rMmizim& 
±ai(3) iziim<?>mzmm-z>z:ttfZ'Ztz. 

[0053]$^:. No. 3fcNo. 4t«pH-by 
■fr£Jt*Lfc*&fctiVvC. No.3c0pH-by^<0^r 20 

MX'&.lj t mL<fa±.LX^h<r>tfi>ti>h. z<r>zb 

[0054] flWrT . SMO^Offlco^yvigJgH-t 
fc^T. No. 6<Ofl0fc. No.2~No. 5<9flB 

fc^jwrrst. no. eommmzm^^xts 

No. 6^y'>1SSIf^7|d!)^T7^l J H-^vIfc 

z<nzbfrt>. *mm<?)Bmizm&±m 
do) (cfe33^S£«fg-r&-fc* { -c££. 
[ 0 0 5 5 ] ft, mms&commit. ±.mzmg.zti& 30 

• mmmcmmxit. Grn-m lx. ftwmzx 

mm ix i> x < » <%%frmmizftffl*iz x &<§m% 1 

[0056] • flg^Hifc^igT-te. -^aftT'flt|& 

[0057] • ffE«ift«®SiT'<±. ^/ywam 1 40 

9tpHtyt22, 2 3 1 Sr^-VyTK^^^SStc^ 

H-l 9 TaB&t h XB b *V >?l«<0 p H £ P H -b y 
-9-2 2, 2 3 -CSI^-fSXS b Z-&cr>JnX'fi oZb 

[0058] ■ mmmcDBmizt5v&*y>*mm. 

>7 2 1 i'-m-f h X 0 &fl£j£fc LX t> J; \>\ 

*mm*mtiam9>9 2 l&m^iztf* mm. m so 


^20 00-2 6 98 

1 2 

*H8!£St, *y>*i§?K£9 0T;-ei stmnm-t&z 
t. mm mm. §Ht^>+«E*tg 

*T) . HJ«>A. SUH-hU^AfffrlB^ 

xi>x<. wm^mtmznm? >? 2 1 izms&tih 
[0059] • mims&mmizmt^/ymw. 

mi 9 cr>b'*> bthm&b LTtHLS^ 

fcoivtJaTfc<W8WRi: b i>lZM?MtfZ>. 

[0060] (a> **/>7mmzim*&mx'5 0T:&L 
±8ox:m : <r>m.iztmrixmb. *v>*mmn 
*vvm.zmMfe*m^£-?i>JMbzw»z-. m 
m^y^^.<r>mmznLx. mmyy*®m<r>m. 
zftmrnx-ox:* <o t>m< 4 ovaTn&mz&mt 
hzb *ft®b^z*Y>7mmnmj£m. 
1 0 0 6 1 ] z<nx 0 tz-ttiif. **y#mmn**/y 

( b ) mttvy^vmizntzMz. -<%MA<7)*y 
y^mms^&x'im'th z t mmb ?&±m 
(a) izimnxYymmom&jm. 
[0062] zcox 0 tz-ttuif. ±m ( a ) izsemcrm 
womuzmtx. *Yy*m&cr>^/ymm(?>m%.m 
£.at>iztf&.t&v>i9mx-z. %%.Uz*yywg. 
<?>w£.mnh z b ifix-i h . 

[0063] (c)|?ie5rVy*^OpHSrpHai^ 

^mx-mg.-t&JLnzm^ ma*Yy*m®<opH£ 

0-C X 0 1>(6< 4 0'COT*>i»rCS!l5£-t£ z b &m 

b-tz>±Mi ( a ) x{± ( b ) iz&mmYyTmmcom 

[0064] Z^XolZ-ttXii. ±IB(a)X{±(b) 

fa±£mhzbtfx'%&. 

( d ) mtt*/y*mm?>^fy®g.<7>miiib . tute* 
Yy^mmcop Hommb Sr-aoig-c-fif 0 z t 
mb^h±si ( c > t,zim<r)**/yxm.cr)m£tim. 

[0065] zcox 0 tz-ttm. ±m ( c ) izam<m 
mmmzmtx. ^/yimmmvymmnm^. 

b . ^/V7|c^?S^) p HOSJ^i; 2: nffiizft dZb * J T 

[0066] ( e ) mU*vy*mfrn*vy*mL 
z&x-m-thxmmv. mmmx-m^/y^ 
mmrnm itzmz P h zmfeth z t *ftwib-?&± 

IE ( c ) Xii ( d ) lzim<7)*YyK®r&(r)M&jm. 
[0067] ZOXoiZ-ttltt. ±IH (c) Xii (d) 

( f ) ML*vyimm*h%foLttVy<n%5&*\iz 


(8 

1 3 

m& *v ya«sw£*-6 i t fc&tat-f sue 
( a ) jk. ( e ) wrtii)Hzm&cr)*yy*mmv>m 
femzoxoizttLtf. ±ie ( a ) *^ < e > owf 

ZttfX'ZhXolztcZ,. 
[0068] 

imeymi ummiKXoiz. xmizitm. 
arox o zmnzmk&m-tz . i izim<?m io 
wizxtiif. tYyxmRmYym&zmfcLtifg 
c. *Yy®mmim<mffl&*fa±Zi£hz\tifX' 

[oo69]*^. i»*ji2 \,zm&mmz xtia. m 
^muz^mmm^mizmix. *Yy*mw.<o* 
Yyms.<7)m^.mui^^i)^thcr>mmTt . $ 

[ 0 0 7 0 ] 3 fg^3fcfB8<0?&HJ3KJ:*Uf . 
Hji^gc7)BA1t«0|6|_h^SSifc*>'T&S„ fif* 20 

t, mmi4iz3M<?)miiz£titf, mimnzimn 
wmmuzMz-x. ^/y^mmvy-^s.<r>m& 
k*Yy*mm<o P Hcom&tmmiz^o z tftx-z 



•* 
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hXo&ih. 

[oo7i] mix. m$m5iztdM<?>mnzxti&. 
mm3Xitm$m4 izs?m<mwiztoix . p Haass 

tz. m^meizimmmizitni. m$mifrt>wm 
r&5<n\ vfixMzW&<tim\<v%)$klzmtx » ^-f«o 
*vyffl&<?m-h*vy*mm<7)*vym&<r)mm 
%x-zuz#>. *iuz±^xf/y*mm<r>*vym& 

SWOT £ ZttfX'Z&XdizKh. 

[ai ] -mfmm^zmh^/y^m&nm&m. 

im2] *nmizm&*vy<r>mm&m.<mm 

[03] *yymm(om.t. ^/yM«WA> 

[04 ] * y'y*^<^*y'>«Kfc*M-629i«W)* 
^/ym^m^^-ryy ? „ 
[05] ^^^vy^^as^fflSr^-rK^. 
[flF-^coiiBB] 

i2-*yytw». i5 -h-^. n -fatty 

y?. 22, 2 3 • pHHry-9-. 

[02] 


0.B-. 
0.7- 
% O.B 



MS* (C) 


(9) 


^§32000-2698 


[@3] [04] 



(T2)mm *W ?L?S F^-A(#^) 2G042 M01 BB03 BB10 CA02 CB03 

m\m&mmmBm±^m^-mm 1 eao5 gaoi haio 

*tfi Mffi^Jfc 4D050 BB02 CA01 CAB CA20 


